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the priority date: (1) a copy of the international application, unless it has been previously communicated by the 
International Bureau or unless it was originally filed in the USPTO; and (2) the basic national fee (see 37 C.F.R. § 
1.492(a)). The 30-month time limit may not be extended. 37 C.F.R. § 1.495. 

WARNING: Where the items are those which can be submitted to complete the entry of the international application into 
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addressed to the: Assistant Commissioner for Patents, Washington, D.C. 2023 1 . 
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Certificate of mailing (first class) or facsimile transmission procedures of 37 C.FR § 1.8 cannot be used to obtain a date 
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Each paper or fee filed by "Express Mail" must have the number of the "Express Mail" mailing label placed thereon 
prior to mailing 37 CF.R. f 1.10(b). 

"Since the filing of correspondence under § 1. 10 without the Express Mail mailing label thereon is an oversight that can 
be avoided by the exercise of reasonable care, requests for waiver of this requirement will not be granted on petition. " 
Notice of Oct. 24, 1996, 60 Fed. Reg. 56,439, at 56,442. 
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1. Applicant herewith submits to the United States Elected Office (EO/US) the following items 
under 35 U.S.C. 371: 

a. [X] This express request to immediately begin national examination procedures (35 

U.S.C. 371(f)). 

b. [X] The U.S. National Fee (35 U.S.C. 371(c)(1)) and other fees (37 C.F.R. § 1.492) 

as indicated below: 


2. Fees 


CLAIMS 

(1) FOR 

(2) NUMBER 

(3) NUMBER 

(4) RATE 

(5) CALCULATIONS 

FEE 


FILED 

EXTRA 



[ ]* 

TOTAL CLAIMS 

14-20 = 

0 

x $18.00 = 



INDEPENDENT 

6-3 = 

3 

x $80.00 = 

$240.00 


CLAIMS 






MULTIPLE DEPENDENT CLATM(S) (if applicable) 


BASIC 
FEE** 

[ ] U.S. PTO WAS INTERNATIONAL PRELIMINARY 
EXAMINATION AUTHORITY 

Where an International preliminary examination fee as set forth in § 
1 .482 has been paid on the international application to the U.S. PTO: 
[ ] and the international prehrninary examination report states 
that the criteria of novelty, inventive step (non- 
obviousness) and industrial activity, as defined in PCT 
Article 33(2) to (4) have been satisfied for all the claims 
presented in the application entering the national stage (37 
CFR 1.492(a)(4)) . .$100.00 
[ ] and the above requirements are not met (37 CFR 

1.492(a)(1)) $690.00 

$860.00 


[X] U.S. PTO WAS NOT INTERNATIONAL PRELIMINARY 
EXAMINATION AUTHORITY 

Where no international preliminary examination fee as set forth 
in § 1 .482 has been paid to the USPTO, and payment of an 
international search fee as set forth in § 1 .445(a)(2) to the U.S. 
PTO: 

[ ] has been paid (37 CFR 1 .492(a)(2)) $7 1 0.00 

[ ] has not been paid (37 CFR 1.492(a)(3)) $1000.00 

[X] where a search report on the international application has 
been prepared by the European Patent Office or the 
Japanese Patent Office (37 CFR 1 .492(a)(5)) $860.00 



Total of above Calculations 

= $1100.00 

SMALL 
ENTITY 

Reduction by Vi for filing by small entity, if applicable. Affidavit must be filed, 
(note 37 CFR 1.9, 1.27, 1.28) 

- $ 


Subtotal 

$1100.00 


Total National Fee 

$1100.00 


Fee for recording the enclosed assignment document $40. 00 (37 CFR 1 .2 1 (h)). 
(See Item 13 below). See attached "ASSIGNMENT COVER SHEET'. 


TOTAL 

Total Fees enclosed 

$1100.00 

ii. 

[X] A check in the amount of Jl 100.00 to cover the above fees is enclosed. 
[ ] Please charge Account No. in the amount of $ 


A duplicate copy of this sheet is enclosed. 
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**WARNING: "To avoid abandonment of the application the applicant shall fiirnish to the United States Patent and 
Trademark Office not later than the expiration of 30 months from the priority date: * * * (2) the basic 
national fee (see § 1.492(a)). The 30-month time limit may not be extended. "37 C.F.R. § 1.495(b). 


WARNING: If the translation of the international application and/or the oath or declaration have not been 

submitted by the applicant within thirty (30) months from the priority date, such requirements may be 
met within a time period set by the Office. 37 C.F.R. § 1.495(b)(2). The payment of the surcharge set 
forth in § 1.492(e) is required as a condition for accepting the oath or declaration later than thirty (30) 
months after the priority date. The payment of the processing fee set forth in § 1.492(f) is required for 
acceptance of an English translation later than thirty (30) months after the priority date. Failure to 
comply with these requirements will result in abandonment of the application. The provisions of § 1.136 
apply to the period which is set. Notice of Jan. 3, 1993, 1147 O.G. 29 to 40. 

3 . [X] A copy of the International application as filed (35 U.S.C. 371 (c)(2)): 


NOTE: Section 1. 495 (b) was amended to require that the basic national fee and a copy of the international application 
must be filed with the Office by 30 months from the priority date to avoid abandonment "The International 
Bureau normally provides the copy of the international application to the Office in accordance with PCT Article 
20. At the same time, the International Bureau notifies applicant of the communication to the Office. In 
accordance with PCT Rule 47. 1, that notice shall be accepted by all designated offices as conclusive evidence that 
the communication has duly taken place. Thus, if the applicant desires to enter the national stage, the applicant 
normally need only check to be sure the notice from the International Bureau has been received and then pay the 
basic national fee by 30 months from the priority date. " Notice of Jan. 7, 1993, 1147 0. G. 29 to 40, at 35-36. See 
item 14c below. 


[X ] is transmitted herewith. 

[ ] is not required, as the application was filed with the United States Receiving 
Office. 

[ ] has been transmitted 

i. [ ] by the International Bureau. 

Date of mailing of the application (from form PCT/IB/308): 

ii. [ ] by applicant on 


[X] A translation of the International application into the English language (35 U. S.C. 
371(c)(2)): 

a. [X] is transmitted herewith. 

b. [ ] is not required as the application was filed in English. 

c. [ ] was previously transmitted by applicant on 

Date 

d. [ ] will follow. 

[ X ] Amendments to the claims of the International application under PCT Article 19 (35 
U.S.C. 371(c)(3)): 

The Notice of January 7, 1993 points out that 37 C.F.R. § 1.495(a) was amended to clarify the existing and 
continuing practice that PCT Article 19 amendments must be submitted by 30 months from the priority date and 
this deadline may not be extended. The Notice further advises that: -The failure to do so will not result in loss of 
the subject matter of the PCT Article 19 amendments. Applicant may submit that subject matter in a preliminary 
amendment filed under section 1.121. In many cases, filing an amendment under section 1.121 is 
grammatical or idiomatic errors may be corrected. " 1147 O.G. 29-40, at 36. 
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[ ] are transmitted herewith. 

[ X ] have been transmitted 

i. [X] by the International Bureau. 

Date of mailing of the amendment (from form PCT/IB/308): March 1 6, 2000 


[ ] by applicant on _ 


Date 

c. [ ] have not been transmitted as 

i. [ ] applicant chose not to make amendments under PCT Article 19. 
Date of mailing of Search Report (from form PCT/ISA/210): 

ii. [ ] the time limit for the submission of amendments has not yet expired. 

The amendments or a statement that amendments have not been 
made will be transmitted before the expiration of the time limit under 
PCT Rule 46.1. 

[ ] A translation of the amendments to the claims under PCT Article 19 (38 U.S.C. 
371(c)(3)): 

a. [ ] is transmitted herewith. 

b. [ ] is not required as the amendments were made in the English language. 

c. [ ] has not been transmitted for reasons indicated at point 5(c) above. 

[X] A copy of the international examination report (PCT/IPEA/409) 
[X] is transmitted herewith. 

[ ] is not required as the application was filed with the United States Receiving 
Office. 

[ X ] Annex(es) to the international preliminary examination report 

a. [ X ] is/are transmitted herewith. 

b. [ ] is/are not required as the application was filed with the United States 

Receiving Office. 

[ X ] A translation of the annexes to the international preliminary examination report 

a. [ X ] is transmitted herewith. 

b. [ ] is not required as the annexes are in the English language. 

[X] An oath or declaration of the inventor (35 U.S.C. 371(c)(4)) complying with 35 
U.S.C. 115 

a. [ ] was previously submitted by applicant on . 

Date 

b. [ ] is submitted herewith, and such oath or declaration 

i. [ ] is attached to the application. 

ii. [ ] identifies the application and any amendments under PCT Article 19 

that were transmitted as stated in points 3(b) or 3(c) and 5(b); and 
states that they were reviewed by the inventor as required by 37 
C.F.R. 1.70. 
hi. [ X ] will follow. 
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Other document(s) or information included: 

11. [X] An International Search Report (PCT/ISA/2 1 0) or Declaration under PCT Article 

17(2)(a): 

a. [ ] is transmitted herewith. 

b. [ X ] has been transmitted by the International Bureau. 

Date of mailing (from form PCT/IB/308): 3/16/00 

c. [] is not required, as the application was searched by the United States 

International Searching Authority. 

d. [ ] will be transmitted promptly upon request. 

e. [ ] has been submitted by applicant on 

Date 

12. [X] An Information Disclosure Statement under 37 C.F.R. 1.97 and 1.98: 

a. [ X ] is transmitted herewith. 

Also transmitted herewith is/are: 

[ X ] Form PTO-1449 (PTO/SB/08A and 08B). 

[ X ] Copies of citations listed. 

b. [ ] will be transmitted within THREE MONTHS of the date of submission of 

requirements under 35 U.S.C. 371(c). 

c. [ ] was previously submitted by applicant on 

Date 

13. [ ] An assignment document is transmitted herewith for recording. 

A separate [ ] "COVER SHEET FOR ASSIGNMENT (DOCUMENT) ACCOMPANYING 
NEW PATENT APPLICATION" or [ ] FORM PTO 1595 is also attached. 


[X] Additional documents: 

a. [ ] Copy of request (PCT/RO/1 01) 

b. [X] International Publication No._MX>QZ147j 
i. [X ] Specification, claims and drawing 

[ ] Front page only 


[ ] 
[X] 


Preliminary amendment (37 C.F.R. § 1.121) 
Other 


F orm PCT /T B/ 3 08 


Form PCT/1B/304 Form PCT/IB/30 1 

FormPCT/lRm?. Form PCT/ IB/346 


[X] The above checked items are being transmitted 

a. [X] before 30 months from any claimed priority date. 

b. [ ] after 30 months. 
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[ ] 


Certain requirements under 35 U.S.C. 371 \ 
applicant on , namely: 


e previously submitted by the 


AUTHORIZATION TO CHARGE ADDITIONAL FEES 

WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges if extra 
claims ai 


NOTE: "A written request may be submitted in an application that is an authorization to treat any concurrent or future 
reply requiring a petition for an extension of time under this paragraph for its timely submission, as 
incorporating a petition for extension of time for the appropriate length of time. An authorization to charge all 
required fees, fees under §1.17, or all required extension of time fees will be treated as a constructive petition for 
an extension of time in any concurrent or future reply requiring a petition for an extension of time under this 
paragraph for its timely submission. Submission of the fee set forth in § 1.17(a) will also be treated as a 
constructive petition for an extension of time in any concurrent reply requiring a petition for an extension of time 
under this paragraph for its timely submission. " 37 C.F.R. § 1.136(a)(3). 

NOTE: "Amounts of twenty-five dollars or less will not be returned unless specifically requested within a reasonable 

time, nor will the payer be notified of such amounts; amounts over twenty-five dollars may be returned by check 
or, if requested, by credit to a deposit account. " 37 C.F.R. § 1.26(a). 

[X] The Commissioner is hereby authorized to charge the following additional fees that 
may be required by this paper and during the entire pendency of this application to 
Account No. 04-1105. 

[X] 37 C.F.R. 1 .492(a)(1), (2), (3), and (4) (filing fees) 

WARNING: Because failure to pay the national fee within 30 months without extension (37 C.F.R. § 1.495(b)(2)) 
results in abandonment of the application, it would be best to always check the above box. 

[X] 37 C.F.R. 1 .492(b), (c) and (d) (presentation of extra claims) 


on later presentation must 
me period set for response by 
authorize the PTO to charge 


NOTE: Because additional fees for excess or multiple dependent claims not paid on filing o 
only be paid or these claims cancelled by amendment prior to the expiration of the 1 
the PTO in any notice of fee deficiency (37 C.F.R. § 1.492(d)), it might be best not t< 
additional claim fees, except possible when dealing with amendments after final action. 

[X] 37 C.F.R. 1.17 (application processing fees) 
[X] 37 C.F.R. 1 . 1 7(a)(l)-(5)(extension fees pursuant to § 1 . 1 3 6(a). 
[ ] 37 C.F.R. 1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R 1 .31 1(b)) 

NOTE: Where an authorization to charge the issue fee to a deposit account has been filed before the mailing of a Notice 
of Allowance, the issue fee will be automatically charged to the deposit account at the time of mailing the notice 
of allowance. 37 C.F.R. § 1.311(b). 

NOTE: 37 C.F.R. 1.28(b) requires "Notification of any change in loss of entitlement to small entity status must be filed in 
the application . . . prior to paying, or at the time of paying . . . issue fee. " From the wording of 3 7 C.F.R. § 
1.28(b): (a) notification of change of status must be made even if the fee is paid as "other than a small entity" and 
(b) no notification is required if the change is to another small entity. 
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[ ] 37 C.F.R. § 1.492(e) and (f) (surcharge fees for filing the declaration and/or 
filing an English translation of an International Application later than 30 
months after the priority date). 



Reg. No.: 27026 


David G. Conlin 


(type or print name of practitioner) 


Dike, Bronstein, Roberts & Cushman 
Intellectual Property Practice Group 
EDWARDS & ANGELL, LLP 


Customer No.: 21874 


B oston . M A 02109 


#163693 
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SPECIFICATION 

Multimedia Information Recording Apparatus and Method for Recording 
Multimedia Information File in Recording Medium, as well as Multimedia 
5 Information Reproducing Apparatus 

Technical Field 

The present invention relates to a multimedia information recording 
apparatus and a method for recording a file of multimedia information such 
10 as image information in a recording medium as well as a multimedia 

information reproducing apparatus, and more particularly, it relates to a 
multimedia information recording apparatus and a method in which 
efficiency of recording processing is improved, as well as a multimedia 
information reproducing apparatus. 

15 

Background Art 

In general, a file recording apparatus utilizing a DOS (abbreviation 
of Disk Operating System) file system is known as an apparatus recording 
multimedia information including information of motion pictures and 

20 voices. This conventional file recording apparatus is described with 
reference to Fig. 18 to Fig. 21. 

The structure of a conventional multimedia information recording 
apparatus is shown in Fig. 18. 

A file for storing multimedia information generally includes data 

25 (hereinafter referred to as a data body) of a body part of multimedia data 
and control information for controlling the data body. The data body may 
be raw data of a voice and a motion picture, or may be data previously 
coded by a coding technique such as MPEG (abbreviation of Motion Picture 
Experts Group), for example. 

30 As to the fine where the corresponding multimedia information is 

stored, the control information includes information such as a file ID for 
identifying the file, the size of the file, the system of coding applied to the 
file etc., and information (hereinafter referred to as index information) for 
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accessing the data body at random etc. The control information is 
arranged on the head part of the file, i.e., the front position (hereinafter 
referred to as a header position) of the data body, the rear part of the file, 
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i.e., the rear position (hereinafter referred to as a footer position) of the 
data body, or the intermediate position of the file etc. 

At this point, a case where control information is arranged on the 
header position and the footer position is illustrated, and the control 
5 information arranged on the respective positions is referred to as header 
control information HD and footer control information FD. Further, the 
overall file is referred to as a multimedia information file. In ASF 
(abbreviation of Advanced Streaming Format), for example, the information 
such as the file ID, the size, the applied coding system etc. as to the 
10 multimedia information file is included in the header control information 
HD, and the index information is included in the footer control information 
FD. ASF is described in detail in Advanced Streaming Format (ASF) 
Specification (February 26, 1998 Public Specification Version 1.0/Microsoft 
Corporation). 

15 Referring to Fig. 18, the multimedia information recording apparatus 

includes a multimedia information input control part 101 inputting 
multimedia information 100 obtained by photographing and coding 
processing etc. from an unillustrated front stage part and outputting the 
same to each part of a rear stage, as well as a header control information 

20 generation part 102, a data body generation part 103 and a footer control 
information generation part 104 generating and outputting the header 
control information HD, the data body DB and the footer control 
information FD respectively on the basis of the multimedia information 100 
input from the multimedia information input control part 101. The 

25 multimedia information recording apparatus further includes respective 

ones of a header temporary storage area writing part 301, a data temporary 
storage area writing part 302 and a footer temporary storage area writing 
part 303 for inputting and temporarily storing output results from the 
respective ones of the header control information generation part 102, the 

30 data body generation part 103 and the footer control information 

generation part 104, a file storage area writing part 304 for writing all data 
in a recording medium (not shown) at a point of time when processing of 
generation and storage of all data terminates in the header control 


information generation part 102 to the footer temporary storage area 
writing part 303, a multimedia information file formation part 108 
accepting and processing results of processing of the file storage' area 
writing part 304 and a cluster management part 105 managing a write 
5 destination of data on the recording medium by the file storage area 
writing part 304. 

At this point, the file is managed every cluster which is a used unit 
of a storage area on the recording medium with a table referred to as an 
FAT (abbreviation of File Allocation Table) where management information 

10 is stored in the DOS file system or the like. Each cluster may be formed 
by a plurality of sectors, for managing the file in units of sectors. 

The FAT is recorded on the recording medium along with the 
multimedia information file. In the FAT, information for specifying at 
least one cluster where data forming the corresponding multimedia 

15 information file is stored is stored according to the sequence for forming the 
file. Therefore, arrangement of a plurality of clusters where the data of 
the multimedia information file are stored on the recording medium may be 
physically continuous arrangement, or may be random arrangement. 

The cluster management part 105 manages a cluster (hereinafter 

20 referred to as an empty cluster) area of the recording medium not written 
with effective data but in a state capable of writing new data, the so-called 
empty state. After termination of writing of data in the recording medium 
by the file storage area writing part 304, the multimedia information file 
formation part 108 appends information specific to the file system etc. to a 

25 series of data stored on the recording medium and completes the formal 

requirements as the file, while performing generation and updating of the 
FAT in a file generation stage. 

The file storage area writing part 304 monitors the state of a cluster 
where data is currently written, and when detecting that data is fully 

30 written in the cluster and the writing terminates, it posts this purport to 
the cluster management part 105 and supplies position information 
indicating the position of the cluster where the writing terminates in the 
recording medium to the multimedia information file formation part 108. 
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At this point, the information indicating the position of the cluster in the 
recording medium is referred to as cluster position information. 

When receiving the aforementioned notice from the file storage area 
writing part 304, the cluster management part 105 returns cluster position 
5 information of an empty cluster where data must be subsequently written 
to the file storage area writing part 304. On the other hand, the 
multimedia information file formation part 108 updates the contents of the 
FAT on the basis of the position information of the cluster terminating the 
writing supplied from the file storage area writing part 304. At a point of 

10 time when all data are completely written in the recording medium, the file 
storage area writing part 304 posts the cluster position information of a 
cluster where data has been finally written to the multimedia information 
file formation part 108. In response to this notice, the multimedia 
information file formation part 108 completes the FAT and forms the 

15 multimedia information file. 

In Fig. 19A to Fig. 19E, states of respective storage areas during 
generation of data in the multimedia information recording apparatus of 
Fig. 18 are typically shown. By arrows A in Fig. 19A to Fig. 19C, positions 
where data are currently written in the respective storage areas are shown. 

20 In the multimedia information recording apparatus in the aforementioned 
manner, the respective ones of the head control information HD, the data 
body DB and the footer control information FD are generated by the 
respective ones of the header control information generation part 102, the 
data body generation part 103 and the footer control information 

25 generation part 104, and the respective ones of the information are 

concurrently written in respective ones of a header temporary storage area 
El (see Fig. 19A), a data temporary storage area E2 (see Fig. 19B) and a 
footer temporary storage area E3 (see Fig. 19C) on an unillustrated buffer 
memory area by the header temporary storage area writing part 301, the 

30 data temporary storage area writing part 304 and the footer temporary 

storage area writing part 303. At this point of time, no data are written in 
a data storage area E4 (see Fig. 19D) having a plurality of clusters C, which 
is a file storage area on the recording medium, and an FAT storage area E5 
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(see Fig. 19E). 

In Fig. 20 A to Fig. 20E, states of the respective storage areas in 
termination of generation of data in the multimedia information recording 
apparatus of Fig. 18 are typically shown. In Fig. 21A to Fig. 2 IE, states of 
5 the respective storage areas in file formation in the multimedia information 
recording apparatus of Fig. 18 are typically shown. When generation of 
the header control information HD, the data body DB and the footer control 
information FD terminates in the multimedia information recording 
apparatus, the states of the respective storage areas become those of Fig. 

10 20A to Fig. 20C. The header control information HD, the data body DB 
and the footer control information FD written in the respective temporary 
storage areas are recorded in the file storage area E4 on the recording 
medium (see Fig. 2 ID). At this time, an FAT 500 corresponding to the file 
storage area E4 is generated in the FAT storage area E5 on the recording 

15 medium. Thus, the multimedia information file is formed on the recording 
medium. 

In this case, the rearmost end part of the header control information 
HD and the head part of the data body DB are recorded in one cluster C4, 
and the rearmost end part of the data body DB and the head part of the 

20 footer control information FD are recorded in one cluster C5, as shown in 
Fig. 2 ID. The respective ones of the clusters C4 and C5 include 
boundaries (hereinafter simply referred to as boundaries) shown by arrows 
B where data of different types are adjacent. 

In the multimedia information recording apparatus of Fig. 18, the 

25 sizes of the header control information HD, the data body DB and the footer 
control information FD are unidentified until generation of the respective 
ones terminates. Therefore, write processing of twice of generating the 
respective data while temporarily making the same stored in the respective 
ones of the temporary storage areas El to E3 different from the recording 

30 medium and writing each generated data in the file storage area E4 of the 
actual recording medium at a point of time when generation of the 
respective data is completed and the sizes of the respective data are defined 
has been performed. Thus, the conventional generation processing of the 
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multimedia information file has been redundant processing. This enlarges 
loss related to the processing particularly when the size of each data 
enlarges. Therefore, it is desirable that each data is directly written in the 
file storage area E4 of the recording medium in the stage where the same is 
generated. 

While the multimedia information recording apparatus of Fig. 18 
sets the temporary storage areas El to E3 to buffer memory areas different 
from areas on the recording medium, these temporary storage areas El to 
E3 may be provided on the recording medium depending on limitation of a 
hardware scale etc. In this case, processing such as movement and 
copying etc. of data on the recording medium takes place at a point of time 
when the multimedia information file is finally created. When a recording 
medium such as a flash memory, for example, slow in writing is utilized, 
therefore, the processing time extremely lengthens and it is not excellent in 
practicalness. When the cluster C4 or C5 including a boundary is present 
in the file storage area E4 as shown in Fig. 21A to Fig. 2 IE, a process for 
acquiring an access position (position of the boundary) in the multimedia 
information file is required in edit processing of dividing the multimedia 
information file or mutually connecting the same is required and hence the 
edit processing is complicated and not excellent in practicalness. 

Disclosure of the Invention 

An object of the present invention is to provide a multimedia 
information recording apparatus and a method capable of writing a 
multimedia information file in a recording medium at a high speed and 
efficiently, as well as a multimedia information reproducing apparatus. 

Another object of the present invention is to provide a multimedia 
information recording apparatus and a method capable of readily edit- 
processing a multimedia information file. 

According to one aspect of the present invention, a multimedia 
information recording apparatus comprises a file writing part and a link 
information writing part, in order to record a multimedia information file 
having a data body and control information for contro llin g the data body on 
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a recording medium every specific area having a specific size. Preferably, 
the aforementioned multimedia information recording apparatus further 
comprises a dummy data writing part writing dummy data in an empty 
area in each of the specific areas where data are written. The recording 
5 medium at least has a data area where the multimedia information file is 
recorded and a management information area where information for 
managing the state of arrangement of the multimedia information file 
recorded in the data area is recorded. In the file writing part, a plurality 
of specific areas of the data area in an empty state capable of data writing 

10 for writing the data body and the control information respectively are 

specified, and the data body and the control information are written in the 
specified plurality of specific areas in an arbitrary sequence in parallel. In 
the link information writing part, area link information for linking at least 
one specific area where the data body and the control information are 

15 written according to the sequence for fomiing the multimedia information 
file is created and written in the management information area. 

When the data body and the control information are directly written 
on the recording medium in units of the specific areas, dummy data is 
written in an empty area in each specific area where data is written and 

20 the empty area is rendered effective, while link information for linking all 
specific areas subjected to data writing is created and recorded for forming 
the multimedia information file in the aforementioned multimedia 
information recording apparatus. Therefore, redundant write processing 
of multimedia information is omitted, and the multimedia information file 

25 can be efficiently created and recorded on the recording medium. 

According to another aspect of the present invention, a multimedia 
information recording apparatus comprises a data body changing part, a 
control information generation part and a link information writing part, in 
order to record a multimedia information file having a data body and 

30 control information for controlling the data body on a recording medium 
every specific area while dividing the same into a plurality of different 
multimedia information files on a prescribed position. The data body 
changing part and the control information generation part preferably 
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further comprise a dummy data writing part. The recording medium at 
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least has a data area where the multimedia information file is recorded and 
a management information area where information for managing the 
arrangement state of a record of the multimedia information file in the data 
area is recorded. In the data body changing part, contents recorded in a 
5 specific area corresponding to the specific position in the data body are 
duplicated, and contents obtained by duplication are written in a specific 
area of the data area, which is in an empty state. At this time, dummy 
data is written with respect to, in two specific areas where identical 
contents are recorded by duplication, respective ones of a precedent area 

10 from the prescribed position in one specific area and a subsequent area 

from the prescribed position in the other specific area by the dummy data 
writing part. In the control information generation part, a specific area 
where control information for the respective ones of multimedia 
information files obtained by division is written is generated. By the 

15 dummy data writing part, dummy data is written in the empty area in the 
specific area where the control information is written. In the link 
information writing part, area link information for linking a plurality of 
specific areas where the data body and the control information are written, 
including at least one specific area where data are written by the data body 

20 changing part and the control information generation part, according to the 
sequence for forming the respective ones of the multimedia information 
files obtained by division is created and written in the management 
information area. The multimedia information recording apparatus is 
preferably so formed that the control information generation part generates 

25 the control information corresponding to the respective ones of the 

multimedia information files obtained by division in respective ones of a 
plurality of specific areas on the basis of the control information of the 
multimedia information file before division. 

In the aforementioned multimedia information recording apparatus, 

30 the contents of the specific area of the position where division is specified 
are duplicated to another specific area, and dummy data are written in 
areas not effective in respective ones of obtained two specific areas as a 
result. When specific areas where control information is written are 


generated as to the respective ones of the multimedia information files 
obtained by division, the area link information for linking a plurality of 
specific areas where the data body and the control information are written 
is created and recorded, in order to form the respective ones of the 
5 multimedia information files obtained by division. Therefore, deviation of 
the head positions of the specific areas and the head positions of the data 
resulting from division is ehminated by writing of the dummy data, and the 
multimedia information file can be readily divided. 

In the aforementioned multimedia information recording apparatus, 

10 at least one specific area where the control information of the multimedia 
information file before division has been recorded and at least one specific 
area of the empty state in the data area are preferably included in the 
plurality of specific areas where the control information of the plurality of 
multimedia information files obtained by division is written. Therefore, 

15 the specific area where the control information of the multimedia 

information file before division has been recorded is diverted to the specific 
areas where the control information for the plurality of multimedia 
information files obtained by division, and the storage area can be 
effectively put to practical use. 

20 In the aforementioned multimedia information recording apparatus, 

each of the plurality of specific areas where the control information of the 
plurality of multimedia information files obtained by division is the specific 
area of the empty state in the data area. Therefore, the contents of the 
specific area where the control information of the multimedia information 

25 file before division has been recorded are retained, and hence, also when 
cancellation of division processing is desired after file division, the control 
information of the multimedia information file before division can be 
obtained, and it is excellent in practicalness. 

According to still another aspect of the present invention, a 

30 multimedia information recording apparatus comprises a control 

information generation part and a link information writing part, in order to 
record a plurality of multimedia information files having data bodies and 
control information for controlling the data bodies on a recording medium 
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every specific area while connecting the same into a single multimedia 
information file. The control information generation part preferably- 
further comprises a dummy data writing part. The recording medium at 
least has a data area where the multimedia information files are recorded 
5 and a management information area where information for managing the 
state of arrangement of the multimedia information files in the data area is 
recorded. The control information generation part generates a specific 
area where control information for the multimedia information file 
obtained by connection is written. The dummy data writing part writes 

10 dummy data in an empty area in the specific area where the control 

information is written. The link information writing part creates area link 
information for linking at least one specific area where the data bodies of 
the plurality of multimedia information files are written and the specific 
area where the control information has been written by the control 

15 information generation part according to the sequence for forming the 

multimedia information file obtained by connection and writes the same in 
the management information area. 

In the aforementioned multimedia information recording apparatus, 
an empty area of the multimedia information file obtained by connection is 

20 written with dummy data and rendered effective, while control information 
for the multimedia information file obtained by connection and area link 
information for linking a plurality of specific areas for forming the file are 
created and recorded. Therefore, deviation of the head positions of the 
specific areas and the head positions of the data resulting from connection 

25 is eliminated by writing of the dummy data, and the multimedia 
information files can be readily connected. 

In the aforementioned multimedia information recording apparatus, 
the control information generation part preferably has a changing part 
changing contents of a specific area where the control information of an 

30 arbitrary multimedia information file of the plurality of multimedia 

information files is written to the control information for the multimedia 
information file obtained by connection and a deletion part deleting partial 
contents of a specific area where control information of another multimedia 


- 10 - 


Substitute Pages of Translation of Annexes 


information file is written. Therefore, the specific area where the control 
information of the arbitrary multimedia information file before being 
connected has been recorded is diverted to the specific area where the 
control information for the multimedia information file obtained by 
5 connection is written, and the storage area can be effectively put into 
practical use. 

In the aforementioned multimedia information file recording 
apparatus, the control information generation part preferably has a writing 
part writing the control information for the multimedia information file 

10 obtained by connection in the specific area of the empty state of the data 
area. Therefore, the contents of the specific area where the control 
information of each multimedia information file before being connected are 
retained, and hence, also when cancellation of connection processing is 
desired after file connection, the control information of each multimedia 

15 information file before being connected can be obtained, and it is excellent 
in practicalness. 

According to a further aspect of the present invention, a multimedia 
information recording method comprises a file writing step and a link 
information writing step, in order to record a multimedia information file 

20 having a data body and control information for controlling the data body on 
a recording medium every specific area having a specific size. The 
multimedia information recording method preferably further comprises a 
dummy data writing step. The recording medium at least has a data area 
where the multimedia information file is recorded and a management 

25 information area where information for managing the state of arrangement 
of the multimedia information file recorded in the data area is recorded. 
In the file writing step, a plurality of specific areas of the data area in an 
empty state capable of data writing for writing the data body and the 
control information respectively are specified, and the data body and the 

30 control information are written in the specified plurality of specific areas in 
an arbitrary sequence in parallel. In the dummy data writing step, 
dummy data is written in an empty area in the specific area where the data 
body and the control information are written. In the link information 
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writing step, area link information for linking at least one specific area 
where the data body and the control information are written according to 
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the sequence for forming the multimedia information file is created and 
written in the management information area. 

In the aforementioned multimedia information recording method, an 
empty area in each specific area where data is written is written with 
5 dummy data and rendered effective when the data hody and the control 
information are directly written on the recording medium in units of 
specific areas, and link information for linking all specific areas subjected 
to data writing is created and recorded in order to form the multimedia 
information file. Therefore, redundant write processing of multimedia 

10 information is omitted, and the multimedia information file can be 
efficiently created and recorded on the recording medium. 

According to a further aspect of the present invention, a multimedia 
information recording method comprises a data body changing step, a 
control information generation step and a link information writing step, in 

15 order to record a multimedia information file having a data body and 

control information for controlling the data body on a recording medium 
every specific area while dividing the same into a plurality of different 
multimedia information files on a prescribed position. The data body 
changing step and the control information generation step preferably 

20 further comprise a dummy data writing step. The recording medium has a 
data area where the multimedia information file is recorded and a 
management information area where information for managing the 
arrangement state of a record of the multimedia information file in the data 
area is recorded. In the data body changing step, contents recorded in the 

25 specific area corresponding to the prescribed position in the data body are 
duplicated and contents obtained by duplication are written in a specific 
area of the data area, which is in an empty state. At this time, dummy 
data are written with respect to, in two specific areas where identical 
contents are recorded by duplication, respective ones of a precedent area 

30 from the prescribed position in one specific area and a subsequent area 
from the prescribed position in another specific area by the dummy data 
writing step. In the control information generation step, a specific area 
where control information for each of the multimedia information files 
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obtained by division is written is generated. By the dummy data writing 
step, dummy data is written in the empty area in the specific area where 
the control information is written. In the link information writing step, 
area link information for linking a plurality of specific areas where the data 
5 body and the control information are written, including at least one specific 
area where data are written by the data body changing step and the control 
information generation step, according to the sequence for forming the 
respective ones of the multimedia information files obtained by division is 
created and written in the management information area. 

10 In the aforementioned multimedia information recording method, 

contents of the specific area of the position where division is specified are 
duplicated to another specific area, and dummy data are written in areas 
not effective in the respective ones of two obtained specific areas as a result. 
When the specific areas where the control information is written are 

15 generated as to the respective ones of the multimedia information files 

obtained by division, the area link information for linking the plurality of 
specific areas where the data body and the control information are written 
is created and recorded, in order to form the respective ones of the 
multimedia information files obtained by division. Therefore, deviation of 

20 the head positions of the specific areas and the head positions of the data 

resulting from division is eliminated by writing of the dummy data, and the 
multimedia information file can be readily divided. 

According to a further aspect of the present invention, a multimedia 
information recording method comprises a control information generation 

25 step and a link information writing step, in order to record a plurality of 
multimedia information files having data bodies and control information 
for controlling the data bodies on a recording medium every specific area 
while connecting the same into a single multimedia information file. The 
control information generation step preferably further comprises a dummy 

30 data writing step. The recording medium at least has a data area where 
the multimedia information files are recorded and a management 
information area where information for managing the state of arrangement 
of the multimedia information files in the data area is recorded. In the 
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control information generation step, a specific area where control 
information for the multimedia information file obtained by connection is 
written is generated. In the dummy data writing step, dummy data is 
written in an empty area in the specific area where the control information 
5 is written. In the link information writing step, area link information for 
linking at least one specific area where the data bodies of the plurality of 
multimedia information files are written and the specific area where the 
control information has been written by the control information generation 
part according to the sequence for forming the multimedia information file 

10 obtained by connection is created and written in the management 
information area. 

In the aforementioned multimedia information recording method, an 
empty area of the multimedia information file obtained by connection is 
written with dummy data and rendered effective, while the control 

15 information for the multimedia information file obtained by connection and 
the area link information for linking a plurality of specific areas for forming 
the file are created and recorded. Therefore, deviation of the head 
positions of the specific areas and the head positions of the data resulting 
from connection is ehminated by writing of the dummy data, and the 

20 multimedia information files can be readily connected. 

A multimedia information recording apparatus according to a further 
aspect of the present invention records a multimedia information file 
having a data body including data for forming an image and control 
information for controlling the data body on a recording medium every 

25 specific area having a specific size while dividing the same into a plurality 
of different multimedia information files on a prescribed position. 

The recording medium at least has a data area where the 
multimedia information file is recorded and a management information 
area where information for managing the state of arrangement of the 

30 multimedia information file in the data area is recorded. 

The multimedia information recording apparatus comprises a data 
body changing part, a control information generation part and a link 
information writing part. 
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The data body changing part duplicates contents recorded in a 
specific area corresponding to the prescribed position in the data body and 
writes contents obtained by duplication in a specific area of the data area in 
an empty state capable of being written with data while writing dummy 
data with respect to a precedent area from the prescribed position in one 
specific area in two specific areas where identical contents are recorded by 
duplication. 

The control information generation part generates specific areas 
where control information for the respective ones of the multimedia 
information files obtained by division is written. 

The link information writing part creates area link information for 
linking a plurality of specific areas where the data body and the control 
information are written, including at least one specific area where the data 
body and the control information are written by the data body changing 
means and the control information generation means, according to the 
sequence for forming the respective ones of the multimedia information 
files obtained by division and writes the created area link information in 
the management information area. 

A multimedia information recording apparatus according to a further 
aspect of the present invention is an apparatus recording a multimedia 
information file having a data body including data for forming an image 
and control information for controlling the data body on a recording 
medium every specific area having a specific size while dividing the same 
into a plurality of different multimedia information files on a prescribed 
position, and has the following characteristics: 

That is, the recording medium at least has a data area where the 
multimedia information file is recorded and a management information 
area where information for managing the state of arrangement of the 
multimedia information file in the data area is recorded. 

The multimedia information recording apparatus comprises a data 
body changing part, a control information generation part and a link 
information writing part. 

The data body changing part duplicates data of a subsequent area 
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from the prescribed position in contents recorded in a specific area 
corresponding to the prescribed position in the data body and writes 
contents obtained by duplication in a specific area of the data area in an 
empty state capable of being written with data, while writing dummy data 
with respect to an empty area other than the area where the duplicated 
data is written in the specific area. 

The control information generation part generates a specific area 
where control information for the respective ones of the multimedia 
information files obtained by division is written. 

The link information writing part creates area link information for 
linking a plurality of specific areas where the data body and the control 
information are written, including at least one specific area where the data 
body and the control information are written by the data body changing 
means and the control information generation means, according to the 
sequence for forming the respective ones of the multimedia information 
files obtained by division and writes the created area link information in 
the management information area. 

In the aforementioned multimedia information recording apparatus, 
contents of a specific area of a position where division is specified are 
duplicated to another specific area, and dummy data are written in areas 
not effective in the respective ones of two obtained specific areas as a result. 
When specific areas where control information is written are generated as 
to the respective ones of the multimedia information files obtained by 
division, area link information for linking a plurality of specific areas 
where the data body and the control information are written is created and 
recorded, in order to form the respective ones of the multimedia information 
files obtained by division. Therefore, deviation of the head positions of the 
specific areas and the head positions of the data resulting from division is 
ehminated by writing of the dummy data, and the multimedia information 
file can be readily divided. 

A multimedia information recording apparatus according to a further 
aspect of the present invention is a multimedia information recording 
apparatus recording a multimedia information file having a data body 
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including data for forming an image and control information including 
information as to the overall file and for controlling the data body on a 
recording medium, and has the following characteristics: That is, the 
control information includes dummy data so that the control information is 
5 in a prescribed size, and the multimedia information recording apparatus 
comprises a file writing part writing the data body and the control 
information including the dummy data on the recording medium and a part 
writing size information indicating the actual size of the control 
information including the dummy data and the size of the dummy data on 

10 the recording medium. 

A multimedia information reproducing apparatus reproducing 
a multimedia information file recorded by the aforementioned multimedia 
information recording apparatus from a recording medium has the 
following characteristic: That is, it skips an area where dummy data is 

15 written and reproduces control information and a data body of the 

multimedia information on the basis of size information indicating the 
actual size of the control information including the dummy data and the 
size of the dummy data. 

The aforementioned and other objects, features, aspects and 

20 advantages of the present invention are more clarified from the detailed 
description of the present invention described later by referring to the 
accompanying drawings. 

Brief Description of the Drawings 
25 Fig. 1 is a block diagram showing the structure of a multimedia 

information recording apparatus according to a first embodiment of the 
present invention. 

Fig. 2A to Fig. 2C are diagrams illustrating states of respective ones 
of storage areas during data generation according to the first embodiment 
30 of the present invention respectively. 

Fig. 3A to Fig. 3C are diagrams illustrating states of the respective 
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ones of the storage areas at the time of termination of data generation 
according to the first embodiment of the present invention respectively. 

Fig. 4A to Fig. 4C are diagrams illustrating states of the respective 
ones of the storage areas at the time of file formation according to the first 
5 embodiment of the present invention respectively, and Fig. 4D is a diagram 
showing a file output in the states of Fig. 4A to Fig. 4C. 

Fig. 5A to Fig. 5D are diagrams illustrating examples of appending 
systems for dummy data according to the first embodiment of the present 
invention respectively. 
10 Fig. 6 is a processing flow chart of the multimedia information 

recording apparatus according to the first embodiment of the present 
invention. 

Fig. 7 is a block diagram showing the structure of a multimedia 
information recording apparatus according to second and third 
15 embodiments of the present invention. 

Fig. 8 is a block diagram showing the structure of a header control 
information changing part in the second and third embodiments of the 
present invention. 

Fig. 9 is a block diagram showing the structure of a data body 
20 changing part in the second and third embodiments of the present 
invention. 

Fig. 10A and Fig. 10B are diagrams illustrating states of respective 
ones of storage areas before file division processing in the second 
embodiment of the present invention respectively, and Fig. 10C is a 
25 diagram showing a file output in the states of Fig. 10A and Fig. 10B. 

Fig. 11A and Fig. 11B are diagrams illustrating states of the 
respective ones of the storage areas after file division processing in the 
second embodiment of the present invention respectively, and Fig. 11C and 
Fig. 11D are diagrams showing files output in the respective states of Fig. 
30 11A and Fig. 11B respectively. 

Fig. 12A and Fig. 12B are diagrams illustrating other states of the 
respective ones of the storage areas after file division processing in the 
second embodiment of the present invention respectively, and Fig. 12 C and 
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Fig. 12D are diagrams showing files output in the respective states of Fig. 
12A and Fig. 12B respectively. 

Fig. 13 is a flow chart of file division processing in the second 
embodiment of the present invention. 
5 Fig. 14A and Fig. 14B are diagrams illustrating states of storage 

areas before file connection processing in the third embodiment of the 
present invention respectively, and Figs. 14C and 14D are diagrams 
showing files output in the states of Fig. 14A and Fig. 14B respectively. 

Fig. 15A and Fig. 15B are diagrams illustrating states of respective 
10 ones of file storage areas after file connection processing in the third 
embodiment of the present invention respectively, and Fig. 15C is a 
diagram showing a file output in the states of Fig. 15A and Fig. 15B. 

Fig. 16A and Fig. 16B are diagrams illustrating other states of the 
respective ones of the file storage areas after file connection processing in 
15 the third embodiment of the present invention respectively, and Fig. 16C is 
a diagram showing a file output in the states of Fig. 16A and Fig. 16B. 

Fig. 17 is a flow chart of file connection processing in the third 
embodiment of the present invention. 

Fig. 18 is a block diagram showing the structure of a conventional 
20 multimedia information recording apparatus. 

Fig. 19A to Fig. 19E are diagrams illustrating states of respective 
ones of storage areas during data generation in the conventional 
multimedia information recording apparatus respectively. 

Fig. 20A to Fig. 20E are diagrams illustrating states of the respective 
25 ones of the storage areas at the time of termination of data generation in 

the conventional multimedia information recording apparatus respectively. 

Fig. 21A to Fig. 2 IE are diagrams illustrating states of the respective 
ones of the storage areas in file formation in the conventional multimedia 
information recording apparatus respectively. 

30 

Best Modes for Carrying Out the Invention 

Each embodiment of the present invention is now described in detail 
with reference to the drawings. 
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(First Embodiment) 

While a multimedia information recording apparatus according to a 
first embodiment is described with reference to Fig. 1 to Fig. 6, identical 
numerals are assigned to the same parts as the aforementioned 
5 conventional apparatus, and description thereof is omitted. Referring to 
Fig. 1, a different point when comparing the structures of the multimedia 
information recording apparatus according to this embodiment and the 
conventional multimedia information recording apparatus shown in Fig. 18 
resides in a point that the apparatus of Fig. 1 comprises a file storage area 

10 writing part 106, a dummy data appending part 107 and an FAT 

management part 109 in substitution for the header temporary storage 
area writing part 301 to the file storage area writing part 304 of the 
apparatus of Fig. 18. The remaining parts of Fig. 1 are identical to those 
of Fig. 18, and description is omitted. In Fig. 2A to Fig. 2C, states of 

15 respective storage areas during data generation in the apparatus of Fig. 1 
are shown. 

Referring to Fig. 1, the multimedia information recording apparatus 
comprises the file storage area writing part 106, in order to record header 
control information HD, a data body DB and footer control information FD 

20 output from respective ones of a header control information generation part 
102, a data body generation part 103 and a footer control information 
generation part 104 directly in a file storage area 111 of a recording 
medium 110. The file storage area 111 is an area for such a purpose that 
multimedia information input in this apparatus is written in a file format, 

25 and includes a data storage area 112 where contents of a multimedia 

information file are written in units of clusters C and an FAT storage area 
1 13 where an FAT is written, as shown in Fig. 2B and Fig. 2C. The 
recording medium 110 is a medium accessible at random such as a 
semiconductor memory, a flash memory or a hard disk. The FAT shows 

30 the state of arrangement of data of the multimedia information file in the 
data storage area 112. 

The file storage area writing part 106 writes the respective ones of 
the header control information HD, the data body DB and the footer control 
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information FD in parallel in the data storage area 112 of Fig. 2B. At this 
time, the file storage area writing part 106 monitors the state of each 
cluster C corresponding to a position shown hy arrow A where data is 
currently written, and when deteraiiiiing that any cluster C is filled up 
5 with data, writing of data is already impossible and data writing in the 
cluster C has completed, it posts this purport to the cluster management 
part 105 while requiring an empty cluster C in the data storage area 112 to 
be subsequently written. The file storage area writing part 106 supplies 
cluster position information CI of the cluster C where writing of data has 
10 terminated to the FAT management part 109 along with data indication 

information DI indicating which data of the header control information HD, 
the data body DB and the footer control information FD the data written in 
the cluster C is. 

On the basis of the data indication information DI accepted from the 

15 file storage area writing part 106, the FAT management part 109 writes 
and stores the cluster position information CI accepted with the data 
indication information DI in an internal FAT temporary storage area 1 19 
as to the respective ones of the header control information HD, the data 
body DB and the footer control information FD. At a point of time when 

20 the FAT is generated in a multimedia information file formation part 108, 
the FAT management part 109 sequentially reads the cluster position 
information CI per each data from the FAT temporary storage area 119 and 
outputs the same to the multimedia information file formation part 108. 
As a management method for the cluster position information CI employing 

25 the FAT temporary storage area 1 19 in the FAT management part 109, 
there is a method of providing respective ones of a corresponding header 
FAT temporary storage area 120, a data FAT temporary storage area 121 
and a footer FAT temporary storage area 122 as to the respective ones of 
the header control information HD, the data body DB and the footer control 

30 information FD and temporarily generating an FAT as to the corresponding 
data in each temporary storage area etc., as shown in Fig. 2A 

At a point of time when data generation of all of the header control 
information HD, the data body DB and the footer control information FD 
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terminates, the file storage area writing part 106 supplies the cluster 
position information CI of each cluster C where each data has been finally 
written to the FAT management part 109 along with the data indication 
information DI. At this time, it is posted to the FAT management part 109 
5 that data generation has terminated. The FAT management part 109 

accepts the notice of data generation termination, and information for FAT 
generation is sequentially read from the FAT temporary storage area 119 in 
response and output to the multimedia information file formation part 108. 
The file storage area writing part 106 supplies the cluster position 

10 information CI of each cluster C where data has been finally written to the 
dummy data appending part 107. When there is an area (hereinafter 
referred to as an empty area) not written with effective data but in a state 
capable of writing data in the cluster C indicated by each accepted cluster 
position information CI, the dummy data appending part 107 writes 

15 dummy data DM in the empty area in a manner stuffing (stuff) the same. 
Thus, the dummy data DM is stuffed as to each cluster C indicated by the 
cluster position information CI at the time of termination of data 
generation. At this point, the dummy data DM is data to be written in the 
empty area in a manner being stuffed, in order to render the empty area in 

20 the generated multimedia information file effective. 

In the multimedia information recording apparatus of Fig. 1, the 
respective ones of the header control information HD, the data body DB 
and the footer control information FD are directly written in the data 
storage area 112 in the file storage area 111 on the recording medium 110 

25 simultaneously with being generated, as shown in Fig. 2A to Fig. 2C. At 
this time, the FAT is formed by the multimedia information file formation 
part 108 on the basis of information read from the FAT temporary storage 
area 119, and the formed FAT is written in the FAT storage area 113 of the 
file storage area 111. 

30 About the header control information HD, the data body DB and the 

footer control information FD, there is no limitation in relation to the 
sequence recorded in the data storage area 112. It is also possible to write 
the respective data in current write positions of the data storage area 112 
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shown by arrows A of Fig. 2B any time at the point of time when the same 
are generated. It is also possible that three writing heads are provided in 
relation to the data storage area 112 to simultaneously write corresponding 
data in three different areas on the data storage area 112. 
5 Thus, when recording each data in the recording medium 1 10 in 

units of the clusters C and generation of the header control information HD, 
the data body DB and the footer control information FD terminates, states 
of the respective storage areas become those of Fig. 3A to Fig. 3C, and 
become those of Fig. 4A to Fig. 4C in subsequent file formation. When 

10 there are empty areas in the clusters C where the respective data are 

written in the data storage area 112 as shown in Fig. 3B at a point of time 
when generation of the data terminates, dummy data DM are stuffed in the 
empty areas of the clusters C and areas in the clusters C forming the 
multimedia information file all become effective areas, as shown in Fig. 4B. 

15 Thereafter an FAT 501 of Fig. 4C is generated. As to each of the clusters 
C of the data area 112, cluster specify information 124 for uniquely 
specifying the cluster is allocated, as shown in Fig. 4B. At this point, the 
cluster specify information 124 is shown by ®, (2), (D, 

For the FAT 501, at least one corresponding cluster specify 

20 information 124 is set according to the sequence of at least one cluster C for 
forming the generated multimedia information file. In reproduction (when 
the multimedia information file is read from the recording medium 110), 
the contents of the cluster C of the data area 112 shown by each cluster 
specify information 124 are read according to the sequence of the cluster 

25 specify information 124 recorded in the FAT 501. Thus, the multimedia 
information file recorded in the recording medium 110 is obtained as a 
reproduction output file 123 of Fig. 4D. 

Then, a method of stuffing the dummy data DM in the empty areas 
of the clusters C is described with reference to Fig. 5A to Fig. 5D. When 

30 stuffing of the dummy data DM is executed at a point of time coding source 
data (raw data) such as a voice or a motion picture, dummy data DM is 
directly stuffed in coded data SD itself as shown in Fig. 5A, whereby the 
data body DB is formed. It is of course not restricted to the coded data SD, 
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but the dummy data DM may be directly stuffed with respect to the raw 
data to form the data body DB. When the dummy data DM is embedded 
at the time when the source data such as a voice or a motion picture or the 
coded data SD is converted to packets and multiplexed, a packet (referred 
5 to as a dummy data packet DMP) formed by the dummy data DM may be 
rendered to be multiplexed similarly to other packets P including video 
data and audio data, as shown in Fig. 5B. In this case, the dummy data 
packet DMP itself has information related to the packet length, and hence 
it is possible to perform a skip of the dummy data packet DMP in 
10 reproduction on the basis of the information related to the length of the 
packet of the dummy data packet DMP. 

A case where, in generation of the multimedia information file, 
dummy data DM are stuffed in the file is described with reference to Fig. 
5C and Fig. 5D. 

15 In Fig. 5C, a case where dummy data DM is stuffed in an empty area 

between the header control information HD and the data body DB or an 
empty area between the data body DB and the footer control information 
FD in generation of the multimedia information file is shown. In this case, 
the dummy data DM is data invalid as head information of the data body 

20 DB or as head information of the footer control information FD, for example, 
such as data consisting of "0" etc., for example. In this case, the area 
where the dummy data DM is stuffed is seek-processed until the head 
position of next data is detected, or skip -processed up to the head of a next 
cluster at the point of time when determined as dummy data. When so 

25 specifying the size of area where the corresponding dummy data DM is 
written is clearly shown on the head part of the area of the dummy data 
DM, it is also possible to skip the area of the dummy data DM on the basis 
of the size. As a method of such skipping, a method of treating the area of 
the dummy data DM as one object (dummy object) unit of ASF can be listed. 

30 In Fig. 5D, a case where dummy data DM are stuffed in empty areas 

of clusters C of the tails of the respective ones of the header control 
information HD and the data body DB is shown. In this case, size 
information indicating the actual sizes of the respective ones of the header 


-21- 


control information HD inclusive of the dummy data DM and the data body 
DB inclusive of the dummy data DM and the effective sizes of the 
respective ones of the header control information HD not including the 
dummy data DM and the data body DB not including the dummy data DM 
5 is recorded in areas within the areas of the dummy data DM or other than 
the areas. In reproduction, there are such a method that the size 
information of the data recorded in the areas other than the areas of the 
dummy data DM is referred to when skipping the dummy data DM, such a 
method that the size information of the areas is written within the areas of 

10 the dummy data DM for skipping the areas of the dummy data DM with 
reference to the size information as having been shown in Fig. 5C, a 
method of processing the same as one object of ASF, for example, etc. 

In this embodiment, as described above, two types of data are not 
mixed in one cluster C as having been shown in Fig. 18. Thus, also in edit 

15 processing of division and connection of multimedia information files shown 
in second and third embodiments described later, positions to be accessed 
in the multimedia information files can be readily known. 

With reference to a flow chart of Fig. 6, a method of multimedia 
information recording according to the embodiment of the present invention 

20 is described. When write processing of multimedia information 100 in the 
recording medium 110 is started in the multimedia information recording 
apparatus of Fig. 1, clusters C of write destinations in the recording 
medium 110 as to the respective ones of the header information HD, the 
data body DB and the footer control information FD are first initially 

25 specified (S 1), and the FAT temporary storage area 1 19 is generated (S2). 

Whether or not input of the multimedia information 100 in the 
multimedia information input control part 101 has terminated is 
determined (S3), and processing subsequent to S17 described later is 
executed when the input terminates, while what type of data must be 

30 generated and recorded is determined on the basis of input data when the 
input has not terminated (S4). When it is determined that the header 
control information HD is input at this time, the header information HD is 
written in a cluster C currently specified as a write destination while the 
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cluster C specified as the write destination is updated, and the contents of 
the header FAT temporary storage area 120 are updated with the 
information of the cluster C of the write destination (see S5 to S8). 

When the data body DB is input, the data body DB is written in a 
5 cluster C currently specified as a write destination while the cluster C 

specified as the write destination is updated, and the contents of the data 
FAT temporary storage area 121 are updated with the information of the 
cluster C of the write destination (S9 to S12). 

When the footer control information FD is input, the footer control 

10 information FD is written in a cluster C currently specified as a write 

destination while the cluster C specified as the write destination is updated, 
and the contents of the footer FAT temporary storage area 122 are updated 
with the information of the cluster C of the write destination (SI 3 to S16). 
When the multimedia information 100 consisting of the header 

15 control information HD, the data body DB and the footer control 

information FD is entirely input in the aforementioned manner (Yes at S3), 
dummy data DM is stuffed in, if there is an empty area in the final cluster 
C where the respective ones of the header control information HD and the 
data body DB are written, the empty area by the dummy data appending 

20 part 107 (S17 to S20). Thereafter the contents of the FAT temporary 

storage areas 120 to 122 as to the header control information HD, the data 
body DB and the footer control information FD are read, and the FAT 501 
is generated by the multimedia information file formation part 108 on the 
basis of the read contents and written in the FAT storage area 113 of the 

25 recording medium 1 10 (S2 1). 

(Second Embodiment) 

The second embodiment of the present invention is now described. 
In this embodiment, a multimedia information file is divided in a 
multimedia information recording apparatus. The processing of this 
30 division is now described with reference to drawings. In each subsequent 
drawing, identical numerals are assigned to the same parts as the drawings 
of the first embodiment, and description thereof is omitted. 

Referring to Fig. 7, the multimedia information recording apparatus 
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according to the second embodiment includes a cluster management part 
105, a recording medium 110, a multimedia information file input control 
part 601, a header control information changing part 602 shown in Fig. 8, a 
data body changing part 603 shown in Fig. 9, a footer control information 
5 changing part 604, a multimedia information file formation part 608 and 
an operation specify part 609. 

When division on a prescribed position in a certain multimedia 
information file 610 is specified by the operation specify part 609, the 
multimedia information file input control part 601 responsively reads the 

10 multimedia information file 610 along with a corresponding FAT, classifies 
the multimedia information file 610 into header control information HD, a 
data body DB and footer control information FD and outputs the same, 
while acquiring and outputting cluster position information PI of a cluster 
C corresponding to the specified division position on the basis of the input 

15 FAT. In practice, processing shown below is performed as to a specific 
cluster C where the multimedia information file 610 is written on the 
recording medium, and reading, output etc. of the overall file are not 
performed. 

The header control information changing part 602 includes a 
20 rewriting part 801, a generation part 802, a deletion part 803 and a dummy 
data appending part 804 processing the header control information HD 
supplied from the multimedia information file input control part 601, as 
shown in Fig. 8. The rewriting part 80 1 rewrites the supplied header 
control information HD for multimedia information files after division. 
25 The generation part 802 generates new header control information HD for 
the multimedia information files after division on the basis of the supplied 
header information HD. When the supplied header information HD 
becomes unnecessary, the deletion part 803 deletes this. From the 
respective ones of the rewriting part 801, the generation part 802 and the 
30 deletion part 803, cluster position information PPI of the cluster C 

corresponding to the head control information HD subjected to rewriting, 
generation and deletion is output. The dummy data appending part 804 
accepts and outputs this position information PPI, while determining 
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whether or not to stuff dummy data DM in the cluster C corresponding to 
the accepted cluster position information PPI and executing stuff 
processing of the dummy data DM according to the result of determination. 
On the basis of the cluster position information PPI output from the header 
5 control information changing part 602, generation and changing of FATs 
(an FAT 502 and an FAT 503 in Fig. 11B) corresponding to the respective 
ones of the multimedia information files obtained by division are performed 
in the multimedia information file formation part 608. This is because 
such processing that information included in the header control 
10 information HD and the footer control information FD is not directly 

divided o^ssimilarly to the data body DB but converted to contents suitable 
to the corresponding multimedia information files or generated is applied 
in general. 

The data body changing part 603 includes a divided cluster 

15 duplication part 701 performing duplication of the cluster C corresponding 
to the specified division position and a dummy data appending part 702, as 
shown in Fig. 9. The dummy data appending part 702 converts, in two 
clusters C obtained by duplication of the divided cluster duplication part 
701, one cluster C to such a cluster C that dummy data DM is stuffed in a 

20 precedent area from the division position and converts the other cluster C 
to such a cluster C that dummy data DM is stuffed in a subsequent area 
from the division position. The processing at this point may be devised to 
duplicate data in the cluster C corresponding to the division position to a 
different empty cluster C and thereafter replace the data in the cluster C 

25 corresponding to the division position with dummy data DM. Processing 
may alternatively be performed to duplicate only the data of the precedent 
or subsequent area from the division position in the cluster C 
corresponding to the division position to a different empty cluster C and 
stuff dummy data DM in the remaining area of the different cluster C. 

3 o From the divide d cluster duplication p art 70 1 , cluster p osition 

information CCI of the cluster C subjected to duplication is output to the 
dummy data appending part 702. The dummy data appending part 702 
outputs the supplied cluster position information CCI, while stuffing the 
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dummy data DM in the cluster C shown by this cluster position information 
PI. Further, the cluster position information CCI is output from the data 
body changing part 603, and hence generation and changing of the FAT 
502 and the FAT 503 corresponding to the respective ones of the 
5 multimedia information files obtained by division are performed in the 

multimedia information file formation part 608 on the basis of the cluster 
position information CCI. 

In this embodiment, it is assumed that ASF is applied to and index 
information for random access is included in the footer control information 

10 FD. In this case, the internal structure of the footer control information 
changing part 604 becomes a structure similar to the data body changing 
part 603 shown in Fig. 8. 

While it has been assumed here that ASF is applied to the footer 
control information FD, such a method that the respective ones of the data 

15 body DB and the footer control information FD have a local header with 
respect to the data body DB and a local header with respect to the footer 
control information FD is employed in ASF. In this embodiment, therefore, 
a local header is made to be written by the dummy data appending part 702 
immediately in front of the division position in the cluster C where the 

20 dummy data DM is stuffed in the precedent area from the division position 
before the dummy data DM is stuffed, in order to cope with this method. 
In ASF, further, a time stamp for managing a reproduction time etc. is 
embedded in the data body DB. In the processing of file division according 
to this embodiment, therefore, time management information for rereading 

25 the contents of the time stamp to other contents in reproduction is stuffed 
immediately in front of the division position when stuffing the dummy data 
DM in the cluster C similarly to the aforementioned local header, in order 
not to change the contents of the data body DB. 

That included in the footer control information FD is of course not 

30 limited to dividable control information such as index information. When 
undividable control information is included in the footer control 
information FD, the internal structure of the footer control information 
changing part 604 becomes a structure s i milar to the header control 
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information changing part 602 shown in Fig. 9. 

In Fig. 10A and Fig. 10B, contents of a file storage area 111 in the 
recording medium 110 before dividing the multimedia information file are 
shown. In Fig. 10C, a reproduction output file 123 obtained when the 
5 multimedia information file 610 is read from each storage area of Fig. 10A 
and Fig. 10B in reproduction is shown. The contents of the reproduction 
output file 123 have such a structure that the contents of each cluster C 
read from the data storage area 112 according to the contents of the FATs 
of the FAT storage area 113 are stored according to the read sequence. In 

10 the reproduction output file 123 of Fig. 10C, the contents of each cluster C 
forming the file are shown with corresponding cluster specify information 
124, for the purpose of illustration. 

In Fig. 11A and Fig. 11B, the contents of the data storage area 112 
and the FAT storage area 113 in the recording medium 110 after dividing 

15 the multimedia information file are shown respectively. In the respective 
ones of Fig. 11C and Fig. 11D, reproduction output files 123 obtained when 
reading the multimedia information file 610 from the respective storage 
areas of Fig. 11A and Fig. 11B in reproduction are shown respectively. 
Each of the reproduction output files 123 of Fig. 1 1C and Fig. 11D is formed 

20 by contents of at least one cluster C sequentially read from the data storage 
area 112 on the basis of the cluster specify information 124 in each of the 
FAT 502 and the FAT 503. At this point, the contents of each cluster 
forming the file are shown with the cluster specify information 124 in each 
of the reproduction output files 123. 

25 When division of the multimedia information file 6 10 is now 

instructed by the operation specify part 609 on positions of arrows A in Fig. 
10 A, the contents of respective ones of clusters (clusters C of (5) and (D of 
Fig. 11A) corresponding to the instructed division positions are duplicated 
to respective ones of different empty clusters C (clusters C of © and © of 

30 Fig. 1 1A), as shown in Fig. 1 1A and Fig. 1 IB. Thereafter the respective 

ones of the clusters (the clusters C of © and ® of Fig. 11 A) on one side in 
at least one obtained cluster as a result of duplication are converted to 
clusters C where dummy data DM are stuffed in subsequent areas from the 
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division positions, and the respective ones of the clusters (the clusters C of 
© and © of Fig. 11 A) on the other side are converted to clusters C where 
dummy data DM are stuffed in precedent areas from the division positions. 
As to the respective ones of two multimedia information files obtained by 
5 division, the respective ones of the header control information HD (clusters 
Cof (D and © and clusters © and © of Fig. 11A) are changed and 
generated, while FATs (the FAT 502 and the FAT 503) are created, to be 
suitable to the files. At this point, the header control information HD (the 
clusters C of (D and © of Fig. 11A) is changed, and the header control 

10 information HD (the clusters © and © of Fig. 11A) is generated. On the 
basis of the contents of each created FAT, a plurality of clusters C in each 
multimedia information file obtained by division are linked. Thus, 
duplication of data is performed as to the minimum number of clusters C, 
whereby the multimedia information file 610 can be divided. 

15 In each of the FAT 502 and the FAT 503 of Fig. 1 IB, cluster specify 

information 124 for each of at least one cluster C forming the corresponding 
multimedia information file in the two multimedia information files 
obtained by division is stored according to the sequence for forming data of 
the file. When the data of the corresponding clusters C are read from the 

20 data storage area 112 according to the cluster specify information 124 
stored in the respective ones of the FAT 502 and the FAT 503 in 
reproduction, therefore, the reproduction output files 123 of Fig. 11C and 
Fig. 11D are obtained respectively. 

While the header control information HD (the clusters C of (D and 

25 ©of Fig. 1 1A) of the file 6 10 is rewritten when the multimedia information 
file 610 is divided in Fig. 11A and Fig. 11B, new header control information 
HD may be generated on different empty clusters C in substitution for 
rewriting. In this case, the control information of the multimedia 
information file 610 is held also after the multimedia information file 610 is 

30 divided, and hence it becomes possible to smoothly perform cancellation of 
the division processing etc. This specific example is shown in Fig. 12A to 
Fig. 12C. That is, when a multimedia information file 6 10 of Fig. 12A is 
divided, header control information HD of the multimedia information file 
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610 is held, and respective ones of header control information HD1 and 
HD2 corresponding to respective multimedia information files obtained by 
division are generated on empty clusters C. Therefore, contents of an FAT 
storage area 113 of Fig. 12B also become contents indicating the new 
5 header control information HD 1 an HD2. 

In this embodiment, division of the multimedia information file 610 
is performed in the following manner, in order to divide the multimedia 
information file 610 without touching the data body DB to the utmost. 
That is, only data of the cluster C corresponding to the specified division 

10 position is duplicated at need, dummy data DM are stuffed in empty areas 
of the respective ones of two clusters C obtained by duplication, and an FAT 
corresponding to each multimedia information file obtained by division is 
created. That is, change is performed only on the data of the cluster C 
corresponding to the division position, and absolutely no change is 

15 performed as to all other clusters C of the data body DB, as having been 

shown in Fig. 1 1A. In the multimedia information recording apparatus of 
Fig. 18, therefore, processing employing the dummy data DM as in this 
embodiment is not employed, and hence, when a division position is 
specified in the cluster C in division of the multimedia information file, it is 

20 necessary to perform rewriting of data so that data is subjected to storage 
start from the head position of each cluster C. In the case of this 
embodiment, on the other hand, the dummy data DM is stuffed in the 
empty area of the cluster C at need, and hence deviation of the head 
position of the cluster C and the head position of the data is eliminated by 

25 the stuffed dummy data. Therefore, processing such as data rewriting is 

avoided in this embodiment, and division of the multimedia information file 
can be readily performed. 

While the multimedia information file subjected to the file division 
processing is assumed in this embodiment to be a multimedia information 

30 file already having the dummy data DM, e.g., the multimedia information 
file generated on the recording medium 110 in the first embodiment, it is 
not restricted to this. That is, it may be the conventional multimedia 
information file having the cluster C including a boundary, as having been 
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shown in Fig. 2 ID. At this time, processing of dividing the cluster C 
including a boundary in Fig. 2 ID into two of a cluster C where data of the 
rearmost end part of the head control information HD is stored in a 
precedent area and the dummy data DM is stuffed in a subsequent area 
5 and a cluster C where the dummy data DM is stuffed in a precedent area 
and data of the head part of the data body DB is stored in a subsequent 
area by the divided cluster duplication part 701 and the dummy data 
appending part 702 of Fig. 8 is added. A procedure related to subsequent 
division processing is similar to the aforementioned one. 

10 The method of division of the multimedia information file according 

to this embodiment is described with reference to Fig. 13. First, when the 
multimedia information file 610 to be divided is specified and the division 
position of the specified multimedia information file 610 is specified 
through the operation specify part 609 (S30), the multimedia information 

15 file input control part 60 1 inputs the specified multimedia information file 
610 (S31) and determines whether a cluster C having a boundary is 
included in the input multimedia information file 6 10 (S32). It shifts to 
processing of S33 described later if the cluster C having a boundary is not 
determined as included, while duplication is performed as to this cluster C 

20 as described above if it is determined as being included, and dummy data 

DM are stuffed with respect to respective ones of two clusters C (a cluster of 
a duplication source and a cluster of a duplication destination) obtained by 
duplication (S35 and S36). 

Then, a cluster C in the data body DB corresponding to the specified 

25 division position is duplicated by the data body changing part 603, and 

dummy data DM are stuffed with respect to respective ones of two clusters 
C (a cluster of a duplication source and a cluster of a duplication 
destination) obtained by duplication (S33 and S34). 

Then, when the footer control information FD is dividable 

30 information, processing of generation of a cluster C of the footer control 

information FD corresponding to the specified division position and stuffing 
of dummy data DM is performed by the footer control information changing 
part 604 similarly to the aforementioned data body DB (S47 and S48), and 
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it shifts to processing of S42 described later. 

When the footer control information FD is not dividable information, 
on the other hand, footer control information FD of one fide in two 
multimedia information files obtained by division is generated in at least 
5 one empty cluster C, and thereafter whether or not the footer control 

information FD of the source multimedia information file (the multimedia 
information file 610) is to be retained is determined (S38 and S39). While 
the footer control information FD of the source multimedia information file 
is changed and footer control information FD of the other file is generated 

10 as a result (S41) when it may not be retained, the footer control information 
FD of the other file is newly generated on at least one cluster C (S40) when 
retaining the same. 

Thereafter header control information HD as to each file obtained by 
division is generated (S42 to S45) similarly to the aforementioned 

15 procedure of S38 to S41. FATs of the respective ones of the two 

multimedia information files obtained by division are generated by the 
multimedia information file formation part 608, and recorded in the FAT 
storage area 113 of the recording medium 110 (S46). 
(Third Embodiment) 

20 Connection of multimedia information files according to the third 

embodiment of the multimedia information recording apparatus of the 
present invention is described with reference to drawings. In each 
following drawing, identical numerals are assigned to parts identical to the 
second embodiment, and description thereof is omitted. In Fig. 14A to Fig. 

25 14D and Fig. 15A to Fig. 15C, the procedure of connection of multimedia 
information files in the multimedia information recording apparatus 
according to the third embodiment is shown. 

The structure of the multimedia information recording apparatus 
according to this embodiment is identical to that shown in Fig. 7 to Fig. 9. 

30 However, the data body changing part 603 in Fig. 7 is not used and the 
divided cluster duplication part 701 in the footer control information 
changing part 604 is not used either in connection of multimedia 
information files 610. 
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When the processing of connection of the multimedia information 
files is started, a plurality of connected multimedia information files 610 
are first specified by the operation specify part 609 of Fig. 7, while the 
sequence of connection between the specified files is specified. A 
5 multimedia information file input control part 601 reads the respective 
ones of the plurality of specified multimedia information files 610 along 
with corresponding FATs, and outputs the respective ones of the read 
multimedia information files 610 to each part of a rear stage while 
classifying the same into header control information HD, data bodies DB 
10 and footer control information FD. While the following processing is 
performed as to specific clusters C, where the respective ones of the 
multimedia information files 610 are written, present on a recording 
medium in practice, reading, output etc. of the overall files are not 
performed. 

15 In a header control information changing part 602, the supplied 

header control information HD is rewritten by a rewriting part 80 1 for a 
multimedia information file after connection, or deleted by a deletion part 
803 when becoming unnecessary. Further, new header control 
information HD is generated by a generation part 802. Thereafter dummy 

20 data DM are stuffed with respect to clusters C forming objects by a dummy 
data appending part 804 at need. At this time, the respective ones of the 
rewriting part 801, the generation part 802 and the deletion part 803 
output cluster position information PPI of the clusters C subjected to 
rewriting, generation and deletion of the header control information HD to 

25 the dummy data appending part 804, and hence the dummy data DM are 
stuffed with respect to the clusters C specified on the basis of the supplied 
cluster position information PI in the dummy data appending part 804. 
From the header control information changing part 602, the position 
information PPI of the clusters C is output to a multimedia information file 

30 formation part 608, and hence an FAT (FAT 504 in Fig. 15B) is generated 
in the multimedia information file formation part 608 on the basis of the 
supplied cluster position information PPI. 

In the footer control information changing part 604, only the dummy 
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data appending part 702 is employed in the structure shown in Fig. 9, and 
dummy data DM is stuffed with respect to a prescribed cluster C of the 
footer control information FD supplied from the multimedia information 
file input control part 601 by the dummy data appending part 702 at need. 
5 Thereafter the multimedia information file formation part 608 generates 

the FAT (the FAT 504 in Fig. 15B) and records the same on an FAT storage 
area 1 13 of a recording medium 1 10. In the FAT 504, cluster specify 
information 124 of at least one cluster C forming a new multimedia 
information file obtained by connection is stored according to the sequence 

10 for forming the file. 

In ASF, the respective ones of the data body DB and the footer 
control information FD have a local header with respect to the data body 
DB and a local header with respect to the footer control information FD. 
In this embodiment, therefore, it is possible to deal with it by replacing the 

15 local headers of the data body DB and the footer control information HD of 
the multimedia information file connected from behind in mutually 
connected two multimedia information files with dummy data DM in the 
dummy data appending part 702. In ASF, further, a time stamp for 
managing a reproduction time etc. is embedded in the data body DB. In 

20 the processing of connection of the multimedia information files according 
to this embodiment, therefore, time management information for rereading 
the time stamp in reproduction is stuffed at the time of stuffing the dummy 
data DM in substitution for the dummy data DM replaced with the 
aforementioned local header, in order not to change the data body DB. 

25 The time management information is recorded in an area other than the 
area of the dummy data DM, and it is also possible to reread the time 
stamp by referring to this recorded time management information in 
reproduction. 

The processing of connecting two multimedia information files in the 
30 multimedia information recording apparatus is described with reference to 
Fig. 14A to Fig. 14D and Fig. 15A to Fig. 15C. It is assumed now that a 
multimedia information file 614 is connected to the back of a multimedia 
information file 613 as shown in Fig. 14A, to obtain a multimedia 
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information file 615 of Fig. 15A. Only when there is an empty area in the 
final cluster C (cluster C of ® of Fig. 15 A) of footer control information 
(index information in this embodiment) FD of the multimedia information 
file 613 connected from the front at this time, dummy data DM is stuffed in 
5 this empty area by the dummy data appending part 702, as shown in Fig. 
15A. Thereafter header control information HD of the multimedia 
information file 613 is changed by the header control information changing 
part 602, and header control information HD after connection is obtained. 
All clusters C excluding clusters C where the obtained header control 

10 information HD after connection and the header control information HD of 
the multimedia information files 613 and 614 are written are linked, and 
the multimedia information file 615 of Fig. 15Ais obtained. 

When reading the multimedia information file 615 according to the 
contents of the FAT 504 in reproduction, a reproduction time output file 

15 123 shown in Fig. 15C is obtained. 

In this embodiment, the contents of the header control information 
HD (clusters C of ® and (D of Fig. 15 A) of the multimedia information file 
613 are rewritten or the header control information HD (clusters C of @ 
and © of Fig. 15A) of the multimedia information file 614 is deleted when 

20 the multimedia information file 614 is connected to the back of the 

multimedia information file 6 13. In substitution for such rewriting or 
deletion, however, new header control information HD1 for the multimedia 
information file obtained by connection may be generated by the generation 
part 802 on at least one cluster C, as shown in Fig. 16A. In this case, it 

25 follows that the header control information HD of the respective ones of the 
multimedia information file 613 and the multimedia information file 614 is 
held also after the file connection processing, and hence cancellation of the 
connection processing etc. can be smoothly performed. 

In this embodiment, dummy data DM is stuffed in a prescribed 

30 cluster C at need and an FAT 504 for uriifying all clusters C of connected 
multimedia information files is created, in order to connect the multimedia 
information files while maintaining the contents of clusters C where data 
bodies DB and footer control information FD are written to the utmost. 
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Thus, connection of a plurality of different multimedia information files is 
implemented. 

In the multimedia information file 615 of Fig. 15A, the dummy data 
DM is merely stuffed in one cluster C of the footer control information FD, 
5 and the contents of the data bodies DB are not at all changed. Deviation 
of the head positions of the data and the head positions of the clusters C is 
eliminated since the dummy data DM is stuffed, and hence processing such 
as data rewriting for eliminating this deviation is avoided. Thus, different 
multimedia information files can be readily connected. 

10 While the multimedia information files subjected to connection have 

been assumed to be multimedia information files already having dummy 
data DM in this embodiment, it is not restricted to this. For example, the 
conventional multimedia information file having the cluster C including a 
boundary shown in Fig. 2 ID may also be subjected to the connection 

15 processing. At this time, processing of dividing the cluster C including the 
boundary in Fig. 2 ID into a cluster C where data of the rearmost end part 
of the header control information HD is stored in a front area and dummy 
data DM is stuffed in a rear area and a cluster C where dummy data DM is 
stuffed in a front area and data of the head part of the data body DB is 

20 stored in a rear area, for example, by the divided cluster duplication part 
701 and the dummy data appending part 702 shown in Fig. 8 is added. 
Processing related to subsequent connection is similar to the 
aforementioned one. 

At this point, the method of connection of the multimedia 

25 information files 6 13 and 6 14 according to the third embodiment is 
described with reference to Fig. 17. First, when the two connected 
multimedia information files 613 and 614 and the connection sequence 
thereof are specified by the operation specify part 609 (S50), the respective 
ones of the two specified multimedia information files 613 and 614 are 

30 input by the multimedia information input control part 60 1 along with the 
corresponding FATs (S5 1). While it shifts to processing of S55 described 
later when clusters C including boundaries are not included in the 
respective ones of the input multimedia information files 613 and 614, 


-35- 


processing similar to S35 and S36 of the aforementioned Fig. 13 is 
performed if included (S53 and S54). 

When the footer control information FD (clusters C of (D and © of 
Fig. 14A) of the two multimedia information files 613 and 614 is 
5 determined as connectable, the dummy data DM is stuffed, if there is an 

empty area in the final cluster C (the cluster C (9) of Fig. 15A) of the footer 
control information FD of the file of the connection source, therein, and it 
shifts to processing of S60 described later. 

When connection of the footer control information FD of the two 

10 multimedia information files 613 and 614 is determined as impossible, on 
the other hand, whether to retain the connected footer control information 
FD is determined (S56), and if retaining the same, footer control 
information FD for the multimedia information file 615 obtained by 
connection is generated on at least one empty cluster C (S57). If not 

15 retaining it, on the other hand, the footer control information FD of one 

multimedia information file to be connected is changed to the footer control 
information FD for the multimedia information file 615 obtained by 
connection, the footer control information FD of the other multimedia 
information file to be connected is deleted (S58 and S59), and it shifts to 

20 processing of S60 described later. 

Then, processing similar to the footer control information FD shown 
in S56 to S59 is performed (S60 to S63), in order to obtain the header 
control information HD of the multimedia information file 615 obtained by 
connection. Thereafter the FAT 504 of the multimedia information file 

25 615 obtained by connection is generated by the multimedia information file 
formation part 608, and written in the FAT storage area 113 in the 
recording medium 110. 

While the present invention has been described in detail with 
reference to the drawings, these are illustrative to the utmost and not at all 

30 limit the present invention, and the subject matter and the range of the 

present invention are limited only by the attached scope of claim for patent. 
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CLAIMS 

1 . (amended) A multimedia information recording apparatus 
recording a multimedia information file having a data body (DB) including 
data for forming an image and control information (HD, FD) for controlling 
said data body on a recording medium (110) every specific area (C) having a 
specific size, wherein 

said recording medium at least has a data area (112) where said 
multimedia information file is recorded and a management information 
area (1 13) where information for managing the state of arrangement of said 
multimedia information file recorded in said data area is recorded, 

said multimedia information recording apparatus comprising: 

file writing means (106) specifying a plurality of said specific areas of 
said data area being in an empty state capable of data writing for writing 
said data body and said control information respectively and writing said 
data body and said control information in said specified plurality of specific 
areas in an arbitrary sequence in parallel; and 

link information writing means (108) creating area link information 
(FAT) for linking at least one said specific area where said data body and 
said control information are written by said file writing means according to 
the sequence for forming said multimedia information file and writing said 
area link information in said management information area. 

2. The multimedia information recording apparatus according to 
claim 1, further comprising dummy data writing means (107) writing 
dummy data (DM) in an area being in said empty state in each of at least 
one said specific area where said data body and said control information 
are written by said file writing means. 

3. A multimedia information recording apparatus recording a 
multimedia information file having a data body (DB) including data for 
forming an image and control information (HD, FD) for controlling said 
data body on a recording medium (110) every specific area (C) having a 
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specific size while dividing said multimedia information file into a plurality 
of different multimedia information files on a prescribed position, wherein 
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said recording medium at least has a data area (112) where said 
multimedia information file is recorded and a management information 
area (113) where information for managing the state of arrangement of said 
multimedia information file in said data area is recorded, 

said multimedia information recording apparatus comprising: 
data body changing means (603) duplicating contents recorded in 
said specific area corresponding to said specific position in said data body 
and writing said contents obtained by duplication in said specific area of 
said data area being in an empty state capable of being written with data 
while writing dummy data (DM) with respect to, in two said specific areas 
where identical said contents are recorded by duplication, respective ones of 
a precedent area from said prescribed position in one said specific area and 
a subsequent area from said prescribed position in the other said specific 
area; 

control information generation means (602, 604) generating said 
specific area where said control information for the respective ones of said 
multimedia information files obtained by division is written; and 

link information writing means (608) creating area link information 
(FAT) for linking a plurality of said specific areas where said data body and 
said control information are written, including at least one said specific 
area where said data body and said control information are written by said 
data body changing means and said control information generation means, 
according to the sequence for forming the respective ones of said 
multimedia information files obtained by division and writing said area 
link information in said management information area. 

4. The multimedia information recording apparatus according to 
claim 3, further comprising dummy data writing means (702, 804) writing 
the dummy data (DM) in the area of said empty state in said specific area 
where said control information is written by said control information 
generation means. 

5. The multimedia information recording apparatus according to 
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claim 3, wherein said control information generation means generates said 
control information corresponding to the respective ones of said multimedia 
information files obtained by division in respective ones of a plurality of 
said specific areas in said data area on the basis of said control information 
of said multimedia information file before being divided. 

6. The multimedia information recording apparatus according to 
claim 5, wherein at least one said specific area where said control 
information of said multimedia information file before being divided has 
been recorded and at least one said specific area of said empty state in said 
data area are included in said plurality of specific areas. 

7. The multimedia information recording apparatus according to 
claim 5, wherein each of said plurality of specific areas is said specific area 
of said empty state in said data area. 

8. A multimedia information recording apparatus recording a 
plurality of multimedia information files (613, 614) having data bodies (DB) 
including data for forming images and control information (HD, FD) for 
controlling said data bodies on a recording medium (110) every specific area 
(C) having a specific size while connecting said plurality of multimedia 
information files into a single multimedia information file (615), wherein 

said recording medium at least has a data area (112) where said 
multimedia information files are recorded and a management information 
area (113) where information for managing the state of arrangement of said 
multimedia information files in said data area is recorded, 

said multimedia information recording apparatus comprising: 

control information generation means (602, 604) generating said 
specific area where said control information for said multimedia 
information file obtained by connection is written; and 

link information writing means (608) creating area link information 
(FAT) for linking at least one said specific area where said data bodies of 
said plurality of multimedia information files are written and said specific 
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area where said control information is written by said control information 
generation means according to the sequence for forming said multimedia 
information file obtained by connection and writing said area link 
information in said management information area. 

9 . The multimedia information recording apparatus according to 
claim 8, further comprising dummy data writing means (702, 804) writing 
dummy data (DM) in an area of said empty state in said specific area where 
said control information is written by said control information generation 
means. 

10. The multimedia information recording apparatus according to 
claim 8, wherein said control information generation means has: 

changing means (801) changing the contents of said specific area 
where said control information of arbitrary said multimedia information 
file of said plurality of multimedia information files is written to said 
control information for said multimedia information file obtained by 
connection, and 

deletion means (803) deleting partial contents of said specific area 
where said control information of another said multimedia information file 
of said plurality of multimedia information files is written. 

1 1. The multimedia information file recording apparatus according 
to claim 8, wherein said control information generation means has: 

writing means writing said control information for said multimedia 
information file obtained by connection in said specific area of said empty 
state of said data area. 

12. (amended) A multimedia information recording method 
recording a multimedia information file having a data body (DB) including 
data for forming an image and control information (HD, FD) for controlling 
said data body on a recording medium (110) every specific area (C) having a 
specific size, wherein 
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said recording medium at least has a data area (112) where said 
multimedia information file is recorded and a management information 
area (113) where information for managing the state of arrangement of said 
multimedia information file recorded in said data area is recorded, 

said multimedia information recording method comprising: 

a file writing step (S5 to S16) of specifying a plurality of said specific 
areas of said data area being in an empty state capable of data writing for 
writing said data body and said control information respectively and 
writing said data body and said control information in said specified 
plurality of specific areas in an arbitrary sequence in parallel; and 

a link information writing step (S2 1) of creating area link 
information (FAT) for linking at least one said specific area where said data 
body and said control information are written by said file writing step 
according to the sequence for forming said multimedia information file and 
writing said area link information in said management information area. 

13. A multimedia information recording method recording a 
multimedia information file having a data body (DB) including data for 
forming an image and control information (HD, FD) for controlling said 
data body on a recording medium (110) every specific area (C) having a 
specific size while dividing said multimedia information file into a plurality 
of different multimedia information files on a prescribed position, wherein 

said recording medium at least has a data area (112) where said 
multimedia information file is recorded and a management information 
area (113) where information for managing the state of arrangement of said 
multimedia information file in said data area is recorded, 

said multimedia information recording method comprising: 

a data body changing step (S33, S34) of duplicating contents 
recorded in said specific area corresponding to said prescribed position in 
said data body and writing said contents obtained by duplication in said 
specific area of said data area being in an empty state capable of being 
written with data while writing dummy data (DM) with respect to, in two 
said specific areas where identical said contents are recorded by duplication, 
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respective ones of a precedent area from said prescribed position in one 
specific area and a subsequent area from said prescribed position in 
another said specific area; 


- 41/1 - 


a control information generation step (S37 to S45) of generating said 
specific area where said control information for the respective ones of said 
multimedia information files obtained by division is written; and 

a link information writing step (S46) of creating area link 
information (FAT) for linking a plurality of said specific areas where said 
data body and said control information are written, including at least one 
said specific area where said data body and said control information are 
written by said data body changing step and said control information 
generation step, according to the sequence for forming the respective ones 
of said multimedia information files obtained by division and writing said 
area link information in said management information area. 

14. A multimedia information recording method recording a 
plurality of multimedia information files (613, 614) having data bodies (DB) 
including data for forming images and control information (HD, FD) for 
controlling said data bodies on a recording medium (110) every specific area 
(C) having a specific size while connecting said plurality of multimedia 
information files into a single multimedia information file (615), wherein 

said recording medium at least has a data area (112) where said 
multimedia information files are recorded and a management information 
area (113) where information for managing the state of arrangement of said 
multimedia information files in said data area is recorded, 

said multimedia information recording method comprising: 

a control information generation step (S55 to S63) of generating said 
specific area where said control information for said multimedia 
information file obtained by connection is written; and 

a fink information writing step (S66) of creating area link 
information (FAT) for finking at least one said specific area where said data 
bodies of said plurality of multimedia information files are written and said 
specific area where said control information is written by said control 
information generation step according to the sequence for forming said 
multimedia information file obtained by connection and writing said area 
link information in said management information area. 
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15. (added) A multimedia information recording apparatus 
recording a multimedia information file having a data body (DB) including 
data for forming an image and control information (HD, FD) for controlling 
said data body on a recording medium (110) every specific area (C) having a 
specific size while dividing said multimedia information file into a plurality 
of different multimedia information files on a prescribed position, wherein 

said recording medium at least has a data area (112) where said 
multimedia information file is recorded and a management information 
area (113) where information for managing the state of arrangement of said 
multimedia information file in said data area is recorded, 

said multimedia information recording apparatus comprising: 

data body changing means (603) duplicating contents recorded in 
said specific area corresponding to said prescribed position in said data 
body and writing said contents obtained by duplication in said specific area 
of said data area being in an empty state capable of being written with data 
while writing dummy data (DM) with respect to a precedent area from said 
prescribed position in one said specific area in two said specific areas where 
identical said contents are recorded by duplication; 

control information generation means (602, 604) generating said 
specific area where said control information for the respective ones of said 
multimedia information files obtained by division is written; and 

link information writing means (608) creating area link information 
(FAT) for linking a plurality of said specific areas where said data body and 
said control information are written, including at least one said specific 
area where said data body and said control information are written by said 
data body changing means and said control information generation means, 
according to the sequence for forming the respective ones of said 
multimedia information files obtained by division and writing created said 
area link information in said management information area. 

1 6 . (added) A multimedia information recording app aratus 
recording a multimedia information file having a data body (DB) including 
data for forming an image and control information (HD, FD) for controlling 
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said 

data body on a recording medium (110) every specific area (C) having a 
specific size while dividing said multimedia information file into a plurality 
of different multimedia information files on a prescribed position, wherein 

said recording medium at least has a data area (112) where said 
multimedia information file is recorded and a management information 
area (113) where information for managing the state of arrangement of said 
multimedia information file in said data area is recorded, 

said multimedia information recording apparatus comprising: 

data body changing means (603) duplicating data of a subsequent 
area from said prescribed position in contents recorded in said specific area 
corresponding to said prescribed position in said data body and writing said 
contents obtained by duplication in said specific area of said data area 
being in an empty state capable of being written with data while writing 
dummy data (DM) with respect to an empty area other than the area where 
said duplicated data is written in said specific area; 

control information generation means (602, 604) generating said 
specific area where said control information for the respective ones of said 
multimedia information files obtained by division is written; and 

link information writing means (608) creating area link information 
(FAT) for Unking a plurality of said specific areas where said data body and 
said control information are written, including at least one said specific 
area where said data body and said control information are written by said 
data body changing means and said control information generation means, 
according to the sequence for forming the respective ones of said 
multimedia information files obtained by division and writing created said 
area link information in said management information area. 

17. (added) A multimedia information recording apparatus 
recording a multimedia information file having a data body (DB) including 
data for forming an image and control information (HD, FD) including 
information as to overall said file and for controlling said data body on a 
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recording medium (110), wherein 

said control information includes dummy data (DM) so that said 

control information is in a prescribed size, 

said multimedia information recording apparatus comprising: 
file writing means (106, 107) writing said data body and control 

information including said dummy data (DM) on said recording medium 

(110); and 

means writing size information indicating the actual size of said 
control information including said dummy data (DM) and the size of said 
dummy data (DM) on said recording medium (110). 

18. (added) A multimedia information reproducing apparatus 
reproducing a multimedia information file recorded by the multimedia 
information recording apparatus according to said claim 17 from a 
recording medium (110), 

the multimedia information reproducing apparatus skipping an area 
where dummy data (DM) is written and reproducing control information 
and a data body of said multimedia information on the basis of size 
information indicating the actual size of control information including said 
dummy data (DM) and the size of said dummy data (DM). 
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ABSTRACT 


In order to efficiently store multimedia information (100) in a file 
storage area (111) on a recording medium (110), a multimedia information 
5 recording apparatus operates as follows: That is, a data body DB and 
control information (HD and FD) are generated from multimedia 
information supplied to the apparatus, and supplied to a file storage area 
writing part (106). In the file storage area writing part, these data are 
written in an empty cluster of a file storage area simultaneously and in 

10 parallel. At this time, dummy data is stuffed in an empty area of each 
cluster where the data is written by a dummy data appending part (107), 
and deviation of the cluster head position and the head position of the data 
in the cluster is absorbed. Therefore, processing of data rewriting for 
eliminating this deviation is avoided. Further, information for linking a 

15 plurality of clusters where data are written is created by a multimedia 
information file formation part (108), and the multimedia information is 
formed as a multimedia information file in the recording medium. 
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RESIDENCE & 
CITIZENSHIP 

Chiba-shi ^ O \p 

5,'lAlb OR l-'OKEIGN COUNTRY 

Chiba, Japan 

COUNTRY OF CITIZENSHIP 

Japan 

POST OFFICE 
ADDRESS 

Pd'ST'OWrCE ADDRESS ^ 

2-24-7-A101, Honda-cho, 
Midori-ku 

CITY 

Chiba-shi 

STATE OR COUNTRY AND ZIP CODE 

Chiba 266-0005 Japan 


FIRST NAME 


STATE OR FOREIGN COUNTRY 


MIDDLE NAME 


COUNTRY OF CITIZENSHIP 


POST OFFICE ADDRESS 


STATE OR COUNTRY AND ZIP CODE 


FIRST NAME 


MIDDLE NAME 


POST OFFICE ADDRESS 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


STATE OR COUNTRY AND ZIP CODE 


T OFFICE ADDRESS 


FIRST NAME 


STATE OR FOREIGN COUNTRY 


MIDDLE NAME 


•E OR COUNTRY AND ZIP CODE 


FIRST NAME 


STATE OR FOREIGN COUNTRY 


MIDDLE NAME 


COUNTRY OF CITIZENSHIP 


STATE OR COUNTRY AND ZIP CODE 


I hereby further declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further, that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the Umted 
States Code, and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 


Signature of Inventor 201 

Signature of Inventor 202 

Kitithi Hill 

Date: 

April 16, 2001 

Date: 

April 16, 2001 
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Signature of Inventor 203 

Signature of Inventor 204 

Date: 

April 16, 2001 

Date: 

April 16, 2001 

Signature of Inventor 205 

Signature of Inventor 206 

Date: 

Date: 

Signature of Inventor 207 

Signature of Inventor 208 

Date: 

Date: 


